2. The risk of developing esophageal cancer with the use of other
forms of tobacco, such as pipe and cigar smoking, is about the same
order of magnitude as that for cigarette smokers.

3. Epidemiological studies also indicate a synergistic relationship
between the use of alcohol and tobacco and the development of cancer
of the esophagus.

4. Experimental studies show that chemical compounds found in
cigarette smoke are capable of inducing carcinoma of the esophagus in
experimental animals. In some experimental models, esophageal
carcinogenesis is enhanced if the carcinogen is dissolved in a dilute
alcohol solution.

Cancer ot the Urinary Bladder and Kidney
Bladder Cancer

Most cancers of the urinary bladder are transitional or squamous cell
carcinomas which appear either alone or in combination. Unless these
produce hematuria or obstruct the bladder outlet, they remain
undiagnosed until quite late, making a cure unlikely. For patients
diagnosed with bladder cancer from 1960 to 1973, the 5-year survival
rate was approximately 60 percent for whites and 30 percent for
nonwhites (240). The average annual incidence for males is about three
times that for females, but this ratio may change as the larger
proportion of women who are now smoking reach the age where
bladder cancer rates are high (38).

The National Center for Health Statistics reported that there were
9,673 deaths from bladder cancer in the United States in 1976. There
were 6,759 deaths among males, and 2,914 deaths among females (150).
It is estimated that 9,900 people died of bladder cancer in 1978 (4).

Epidemiological Studies

Epidemiological data on the relationship between smoking and cancer
of the urinary bladder have been accumulating for well over 20 years.
Bladder cancer mortality ratios from the larger prospective epidemio-
logical studies are summarized in Table 19. On the average, cigarette
smokers are about twice as likely to die from cancer of the bladder as
nonsmokers.

There have been numerous retrospective studies of the effect of
smoking on cancer of the bladder (5, 36, 38, 41, 55, 101, 102, 124, 125,
147, 186, 195, 207, 240, 251, 253, 255). Several of these studies show a
Positive dose-response relationship between the number of cigarettes
Smoked per day, the duration of cigarette smoking or the lifetime

Number of cigarettes smoked, and an increased risk of developing
bladder cancer.
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TABLE 19.—Bladder cancer mortality ratios— prospective

studies
Al
. Study Non- .
Population cize smokers cigarette Comments
smokers
ACS 181,783 Smokers of 10-20 cigarettes
Males in White Includes all urinary
9-State Study{68) Males 1.00 2.00 tract cancers,
Includes Prostate.

British 34,000
doctors(47a) Male

Doctors 1.00 211
Canadian 78,000 Genitourinary cancers
Veterans(20) Males 1.00 1.40 considered as a group
ACS 1,000,000
25 State Study(65) Males and 1.00 2.00 (Males 45-64)

Females 1.00 296 (Females 65-79)
U.S. Veterans(90) 2,265,000

Person- 1.00 215

Years
California 68,153
Males in 9 Males 1.00 2.89
occupations(228)
Japanese 265,118
study(77a,80) Males and 1.00 136 (Males)

Females 1.00 271 (Females-P. 0.05)
Swedish 55,000
Study(32) Males and 1.00 1.80 (Males) Bladder +

Females 100 1.60 (Females)  other urinary

organs

Wynder and Goldsmith (240) reported that the risk of developing
bladder cancer decreased among ex-smokers and approached that of
nonsmokers about 7 years after quitting smoking.

Several authors have calculated the percentage of bladder cancers
which can conservatively be attributed to the cigarette smoking habit.
Wynder and Goldsmith (240) estimated that 40 percent of male bladder
cancers and 31 percent of female bladder cancers may be attributed to
smoking cigarettes. This is in agreement with the estimates by Cole, et
al. (38) of 39 percent in males and 29 percent in females.

In a cohort analysis of men and women in the United States,
Denmark, England, and Wales, Hoover and Cole (87) examined the
strength of the association between cigarette smoking, the develop-
ment of bladder cancer, and successive birth cohorts. Increasing rates
of bladder cancer were observed in populations characterized by an
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increase in cigarette smoking among successive birth cohorts. The
association was consistent in both men and women and was also found
for different nationalities and for urban and rural groups. These
findings are consistent with a causal role for cigarette smoking in the
development of bladder cancer. It is interesting that the cohort
analysis for bladder cancer is similar to and parallels that of cancer of
the pancreas.

Other Risk Factors

Certain occupational exposures are associated with an increased risk of
developing bladder cancer. Those who work with dyestuffs, rubber,
leather, print, paint, petroleum, and other organic chemicals are
particularly at risk. The common denominator appears to be aromatic
amines. A number of specific carcinogens for the human bladder have
been identified, including aminobiphenyl, 2-naphthylamine, benzidine,
1-naphthylamine, and 4-nitrobiphenyl (35). Some of these compounds
are found in cigarette smoke. The relationship between cigarette
smoking and occupational exposure is complex. It is likely that
cigarette smoking can act as a sole agent in the development of
bladder cancer; however, there may also be synergistic interactions
between cigarette smoking and occupational exposures.

Animal Studies

Numerous experiments have been undertaken to examine the relation-
ship of tobacco smoking to bladder carcinogenesis. The areas of major
concern have centered upon aromatic amines, nitrosamines, tryptophan
metabolism (107) and, more recently, non-nutritive sweetness, as in
saccharin and cyclamates. The effect of these classes of compounds on
the etiology of bladder cancer in experimental animals has been
extensively reviewed in the literature.

Kidney Cancer

For 1978, the estimated incidence of kidney and other urinary cancers,
exclusive of cancer of the bladder, was 9,400 for males and 5,700 for
females. The estimated number of deaths for these same cancers was
4,600 in males and 2,800 in females (4). The 5-year survival rate
following the diagnosis of kidney cancer is 40 to 50 percent (151).

Epidemiological Data

In most of the prospective studies, cancer of the kidney refers to
tumors arising from the renal parenchyma as well as tumors in the
renal pelvis and ureter. In some of the retrospective investigations,
‘Um.ors at these various sites are considered separately in relationship
Lo cigarette smoking. In several of the large prospective epidemiologi-
cal studies, an association was found between cigarette smoking and
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TABLE 20.—Kidney cancer mortality, ratios and relative risks:

selected prospective and retrospective studies

Mortality ratio or

Number of . .
. . relative risk ratio
Population Study size kidney Comments
and type cancer Non Cigarette
deaths smokers  smokers
ACS 440,558 males.
25 State Prospective 104 1.00 142 Age 45-64
Study(65) study 1.57 Age 65-79
us. 2,265,000
Veterans(90) person years. 141 1.00 145
Prospective
study
California 68,153 males.
Males in Prospective 21 1.00 246
9 Qccupations(228)  study
Japanese 122,261
study(?7a) males. 30 1.00 120
Prospective
study
Bennington, Retrospective Risk ratio for
Laubscher(16a,17)  study of 100 1.00 5.1 Pipe - 103
renal adenocarcinoma. Cigar - 129
100 cases
190 controls
Schmauz Retrospective For smokers of
Cole(180) study. 18 1.00 100 more than 2 1/2
43 cases of renal phs/day
pelvis or ureter.
451 controls
Armstrong(8) Retrospective
study. 106 1.00 1.06
106 adenocarcinoma
of kidney.
30 carcinoma of 30 1.00 1.80
renal pelvis.
139 controls
Wynder Retrospective study
et al(248qa) 202 adenocarcinoma 1.00 200 (Males)
of kidney.
394 controls. 1.00 1.50 (Females)

cancer of the kidney. The mortality ratios for all cigarette smokers
varied from 1.42 to 2.46, compared to nonsmokers. The results of these
studies are summarized in Table 20.
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TABLE 21.—Kidney cancer mortality ratios, by amount smoked:
U.S. Veterans Study

Cigarettes Mortality Number of
smoked N
ratics deaths
per day
Nonsmokers 1.00 39
1-9 0.97 4
10-19 1.34 21
20-39 168 16
40+ 275 5
All cigarette smokers 145 46

SOURCE: Kahn, H.A. ($0)

Earlier retrospective reports of the association of renal adenocarci-
noma with smoking reported a relative risk ratio of about 5.0 for
cigarette smokers compared to nonsmokers (16, 17). They did find a
positive association between cigarette smoking and cancer of the renal
pelvis, as had Schmauz and Cole (180). Wynder, et al. (248) reported a
moderate but significant association between cigarette smoking and
renzl adenocarcinoma for both males and females. There were positive
dose-response relationships with the number of cigarettes smoked per
day. The results of these studies are summarized in Table 20. A dose-
response relationship with the number of cigarettes smoked per day
was also found in the study of U.S. veterans (Table 21).

Conclusions

1. Epidemiological studies demonstrate a significant association
between cigarette smoking and cancer of the urinary bladder in both
men and women. Supporting evidence from other disciplines supports
the conclusion that cigarette smoking is one of the causes of cancer of
the urinary bladder.

2. Epidemiologic studies show a positive dose-response relationship
for developing bladder cancer with increases in the number of
cigarettes smoked per day.

3. Cigarette smoking acts independently as a cause of bladder cancer
and probably acts synergistically with other risk factors for bladder
¢ancer, such as occupational exposure to certain aromatic amines.

.4. Epidemiological studies have demonstrated an association of
Cigarette smoking with cancer of the kidney among men. There is some
evidence of a dose-response relationship with the number of cigarettes
Smoked per day in the development of kidney cancer.
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Cancer of the Pancreas

The National Center for Health Statistics reported that there were
19,738 deaths from cancer of the pancreas among men and women in
the United States in 1976 (150). Deaths from cancer of the pancreas
were expected to exceed 20,000 in the United States during 1978 (4).
The incidence of cancer of the pancreas has increased threefold since
1930 (100, 111), and it now ranks fourth in frequency among fatal
neoplastic diseases (187).

The most common form of pancreatic cancer in humans is
adenocarcinoma, which originates from the epithelial duct cells of the
pancreas. Acinar and islet cell tumors are relatively rare. Because of an
extensive venous and lymphatic drainage system, metastases can occur
relatively early in the course of the disease, contributing to the poor 3-
year survival rate of 2 percent (152). Morgan and Wormsley (149) have
reported that most studies have shown a mean survival time after
diagnosis of less than 6 months.

Pancreatic cancer is more common among men than women in the
United States, but the male-to-female ratio has been decreasing
steadily from 1.6:1 during the period of 1940 to 1949 to 1.3:1 observed
from 1965 to 1969 (152).

Epidemiological Studies

Several prospective epidemiologic investigations (20, 32, 65, 79, 80, 90,
228) have reported mortality ratios for cigarette smokers of approxi-
mately 2.0, compared to nonsmokers. These data are presented in Table
22. Not all of these investigations demonstrate a dose-response
relationship with the number of cigarettes smoked per day; this is
probably due to the small number of deaths in each smoking category.
In a retrospective case control study with 81 cases of cancer of the
pancreas, Wynder, et al. (24{8) showed a definite dose-response
relationship with a relative risk of 5.0 for males smoking more than
two packs of cigarettes a day. These data are presented in Figure 8.
The dose-response data from the Swedish study are presented in Table
23.

Pancreatic cancer mortality in the United States was examined by
cohort analysis for the period 1939 to 1969 by Bernarde and Weiss (16).
White men were found to be at greater risk of developing pancreatic
cancer than white women, and the same relationship existed for
nonwhites. With the passage of time, there was a shift of the cohort
mortality rate curve by age toward younger groups. These data appear
to be compatible with an hypothesis which relates environmental
factors to the etiology of pancreatic cancer. Air and water pollution,
ionizing radiation, and improved diagnosis are unlikely to explain the
observed differences, because these factors would be expected to
influence both race and sexes more or less equally. Cigarette smoking,
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TABLE 22.—Pancreatic cancer mortality ratios—
prospective studies

Study. Size of Nonsmokers All cigarette
population population smokers
Canadian
veterans 78,000
(20) males 1.00 1.96
ACS. 25
State
Study 440,000
(65) males 1.00 2.69
US.
veterans 239,000
(90) males 1.00 1.84
Japanese 122,000
study males 1.00 141 males
(77a,80) 143,000

females 1.00 194 females

California
occupations 63,000
(228) males 1.00 243
Swedish 55,000
study males and 1.00 3.1 males
(%2) females 1.00 25 females

high risk occupations, and dietary practices are more likely to explain
these differences. Cigarette smoking is an exposure which is closely
related to cohort and sex difference.

Other Risk Factors

There is epidemiologic evidence which links pancreatic cancer with
increased dietary fat and protein intake (80, 228). An increased
i.ncidence of pancreatic cancer has been observed in chemists and
industrial workers exposed to beta naphthylamine (131). A survey of
death certificates of member chemists of the American Chemical
Society indicates an increased relative frequency of pancreatic cancer
(120). However, specific chemical exposures could not be traced.

Animal Studies

There are relatively limited numbers of experimental laboratory
Studies concerning cigarette smoking and cancer of the pancreas. Pour,
et al. (112, 166), using a nitrosamine compound, induced pancreatic
Neoplasms in hamsters which were histologically similar to those in
Umans. Although the particular nitrosamine used in these experi-
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FIGURE 8.—Relative risk of pancreatic cancer in males, by number

of cigarettes smoked
SOURCE: Wynder, E.L. (248)

TABLE 23.—Mortality ratios for cancer of the pancreas among
Swedish subjects, aged 18-69, by sex and amount

smoked

Number of

cigarettes Males Females
per day

Nonsmokers 1.0 10
1-7 16 24
8-15 34 25
15+ 59 3.0
All cigarette
smokers 3.1 25

SOURCE.: Cederlof, R. (52}

ments is not found in tobacco smoke, a number of other nitrosamine
compounds, such as dimethyl nitrosamine and methylethylnitrosamine,
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have been found in cigarette smoke (81). This points to a class of
compounds which should be investigated for their carcinogenic
potential in cancer of the pancreas.

Konturek, et al. (108) has reported that nicotine inhibits pancreatic
bicarbonate secretion in the dog by direct action on the organ. This has
led to speculation that inhibition of duct cell secretion of bicarbonate
could lead to intracellular pH changes and subsequently play a role in
carcinogenesis.

Conclusions

1. Epidemiological data from prospective and retrospective investi-
gations have demonstrated a significant association between cigarette
smoking and cancer of the pancreas.

2. Several epidemiological studies contain evidence of a dose-
response relationship for the number of cigarettes smoked per day. The
relative risk of developing cancer of the pancreas is about five times
greater for a two-pack-a-day smoker than for a nonsmoker.

Mechanisms of Carcinogenesis
Smoke Composition

Cigarette smoke for use in experimental studies is usually separated
into a gas phase and a particulate phase by passing whole smoke
through an appropriate filter. The compounds retained by the filter
constitute the particulate phase and are referred to as “tar.” More than
2,000 compounds have been identified in cigarette tar. The gas phase,
which makes up more than 90 percent of the volume of whole smoke,
contains a much smaller number of compounds. The particulate phase
can be subdivided into categories based on the solubility of the
compounds in acid, neutral, or basic solvents. Most of the chemical
compounds which participate in the induction and maintenance of the
malignant process are contained in the neutral portion of the
Particulate phase. A detailed analysis of the components of cigarette
smoke is presented in the Chapter on the Constituents of Tobacco
Smoke. This subject has also been reviewed in detail by Hoffmann and
Wynder (83).

Experimental Models

Clgflrette smoke, whole tobacco tars, the gas phase of cigarette smoke,
various tobacco condensate subfractions, and single or multiple
tompounds known to be present in tobacco smoke have been used in
Studying the mechanisms of carcinogenesis in experimental animals.
Ra.ts, mice, hamsters, guinea pigs, rabbits, dogs, monkeys, donkeys,
FhICkens, and other animals have been used in studying the carcinogen-
1€ properties of tobacco smoke.
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It has not been possible to duplicate the same conditions of smoke
inhalation in experimental animals as are found in humans. Many
animals are obligate nose breathers, and under these circumstances
turbulent precipitation of smoke particles in the nasal passages
prevents most of the active compounds from reaching the lungs. A
variety of alternate approaches have been used. The painting of shaved
mouse skin with whole tobacco tar and various chemical constituents
has been widely used. Other investigators have used subcutaneous
injection, intratracheal instillation, implantation, and feeding. Tissue
and organ cultures have also been used to study carcinogenesis.
Chapter 14 contains a more complete discussion of this subject.

Concepts of Carcinogenesis

Carcinogenesis is a complex process involving multiple steps and
various compounds operating at different points in the sequence.
Chemical compounds have been classified as to the respective roles
they play in the process of carcinogenesis. Cigarette smoke and tobacco
tar act as complete carcinogens, since no additional compounds or steps
are necessary to induce malignant changes in a variety of animal
systems. When individual chemical compounds and subfractions are
examined, however, the process of carcinogenesis becomes increasingly
complex. Chemicals which can induce the first steps of malignant
transformation are known as carcinogens or tumor initiators. Tumor
promoters are compounds which continue the process of tumor
formation when they are applied to tissue following initial treatment
with a chemical carcinogen (23). Compounds known as co-carcinogens
exert their effects when administered simultaneously with carcinogens
or tumor initiators. Compounds which act as co-carcinogens do not
necessarily have tumor-promoting properties. Mouse skin is frequently
used for identifying co-carcinogens as well as promoters (85). Catechol
is a potent co-carcinogen but is inactive as a tumor promoter. On the
other hand, phenol, a tumor promoter, has no known co-carcinogenic
activity (219). Data such as these support the idea that tumor
promotion and co-carcinogenesis are independent phenomena with
distinct mechanisms of action. Both promoters and co-carcinogens play
an important role in tumor induction by tobacco products (161).

Additionally, Hoffmann and Wynder (82, 244) have described the
property of tumor acceleration possessed by N-alkylated carbazoles
and certain other compounds. These compounds are inactive as
complete carcinogens, initiators, or promoters but accelerate the
initiator-promoter activity of polynuclear aromatic hydrocarbons.

The carcinogens, tumor promoters, and ciliatoxic agents which have
been identified in the gas phase of tobacco smoke are listed in Table 24.
The major carcinogenic agents which have been identified in the
particulate phase of tobacco smoke are listed in Table 25. The first part
of Table 25 lists the 17 agents which are identified as tumor initiators;
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TABLE 24.—Carcinogenic, promoting, and ciliatoxic agents in the
gas phase of tobacco smoke*

Amount in

Smoke compounds smoke of one cigarette

I. Carcinogenst
H,C
T~N-NO Dimethylnitrosamine 5-180ng**
HyC—"
R\
N -- NO Dialkylnitrosamines 2-80ng
R/ (4 compounds)
; Nitrosopyrrolidine 1-110ng
NO
? Nitrosopiperidine 0-9ng***
NO
HN—NH: Hydrazine 24-43ng
E:L—CHCI Vinyl chloride 6-16ng
Il Tumor promoters
HCHO Formaldehyde 20-90ug

H1. Ciliatoxic agents

HCN Hydrogen cyanide 100-700:g
HCHO Formaldehyde 20-90ug
H:C—CH—CHO Acrolein 45-140pg
HsC—CHO Acetaldehyde 18-1,440ug
*List is based only on publications with biguous identifications of tumorigenic smoke compounds.

tTobacco smoke is suspected of also containing HsAs (arsine), Ni{CO) (nickel carbonyl} and possibiy other volatile
chlorinated olefins than vinylchloride and nitro-olefins. .

"*ng = 104%g

g = 104

SOURCE: Wynder, E.L. (243)

the second part contains a list of organ-specific carcinogens. The tumor
promoters and co-carcinogens found in the particulate phase of tobacco
smoke are listed in Table 26.

~Many chemical carcinogens or initiators must be partially metabo-
lized before they can exert their carcinogenic effects. Of the chemical
carcinogens present in cigarette smoke, the metabolism of the
Polyaromatic hydrocarbons (PAH), in particular benzo(a)pyrene, has
been most widely studied. The enzyme, aryl hydrocarbon hydroxylase
(AHH), is responsible for the conversion of PAH into a number of
h)fdroxylat,ed derivatives (60, 91, 191).
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TABLE 25.—Carcinogenic agents in the particulate phase of
tobacco smoke!

Amount in

Smoke compounds smoke of one cigarette

Tumeor Initiators? Biol. Act.?

Benzo(a)pyrene (+++) 10-50ng
5-Methylchrysene (+++) 0.5ng
Dibenz(a,h)anthracene (++) 40ng
Benzo(b)fluoranthene (++) 30ng
Benzo(j)fluoranthene {(++)} 60ng
Dibenzo(a,h)pyrene (++) present
Dibenzo(a,i)pyrene (++) present
Dibenz{a,j)acridine (++) 3-10ng
Indeno(1,2,3-cd)pyrene (+) 4ng
Benz(a)anthracene (+) 40-T0ng
Chrysene {(+) 40-60ng
Methylchrysenes (+) 18ng
Methylfluoranthenes (+) 50ng
Dibenz(a,c)anthracene (+) present
Dibenz(a,h)acridine (+) 0.1ng
Dibenzo(c,g)carbazole (+) 0.7ng
Benzo{c)phenanthrene (+) present

Organ specific carcinogens?

A. Esophagus
N’-Nitrosonornicotine 140ng
Nitrosopiperidine 0-9ng
Nitrosopyrrolidine 1-110ng
Unknown Nitrosamines ?
B. Lung
Polonium-210 0.03-1.3pCi*
Nickel compounds 0-600ng
Cadmium compounds 9-T0ng
Unknowns ?
C. Pancreas
Nitrosamines ?
Unknowns ?
D. Kidney and Bladder
B-Naphthylamine 22ng
x-Aminofluorene present
x-Aminostilbene present
o-Toluidine present
Unknown Aromatic Amines 7
o-Nitrotoluene 2ug
Unknown Nitro compounds ?
Di-n-butylnitrosamine 0.3ng
Unknown nitrosamines ?

1So far with certainty identified.

2Biol. Act. = Relative carcinogenic activity on mouse skin. + + + highly active; + + moderately active; + weakly
active.

3These carcinogens also may act on other target organs

+pCi = picoCurie, 10-*Curie

SOURCE: Wynder, E.L. (248)
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TABLE 26.—Tumor promoters and co-carcinogens in the
particulate phase of tobacco smoke!

Amount in
smoke of one cigarette

Smoke compounds

Tumor promoters

Volatile phenols 150-500ug
Unknown weakly acidic compounds ?

Unknown neutral compounds ?

Co-carcinogens

Pyrene 50-200ng
Methylpyrenes 30-300ng
Fluoranthene 100-260ng
Methylfluoranthenes 180ng
Benzo(ghi)perylene 60ng
Benzo(e)pyrene 30ng
Other PAH ?
Napthalenes 0.3-6.3ug
1-Methylindoles 0.83ug
9-Methylcarbazoles 0.14pg
44'-Dichlorostilbene 1.5ug?
Other neutral compounds ?
Catechol 200-500ug
4-Alkyleatechol 10ug

Other acidic compounds

1So far with certainty identified.
*Values are decreasing because of lesser use of DDT and DDD for tobacco cuitivation.
SOURCE: Wynder, E.L. (243)

Aryl Hydrocarbon Hydroxylase

AHH activity is present in most tissue of the body. It is induced by
treatment in vive or in vitro with a variety of PAH or related
chemicals. Tobacco smoke inhalation elevates AHH activity in

respiratory tissues of laboratory animals (2, 51, 231) and in human
peripheral lymphocytes and pulmonary alveolar macrophages (29, 129).
Inducible levels of the enzyme vary both with the tissue and with the
individual (60, 97, 156).

Kellermann, et al. (25, 96) reported that the percentage of lung and
laryngeal cancer patients with highly inducible AHH levels was much
greater than in the normal population. On the other hand, there have
been reports in which the inducibility of AHH in lung cancer patients
either did not differ significantly from controlled populations (123) or
was lower than in controls (17). Further research is necessary to clarify
the relationship between cigarette smoking, AHH inducibility, and the
development of cancer.
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Multi-Stage Model of Carcinogenesis

One unifying hypothesis is the multi-stage model of carcinogenesis.
This model has been proposed in various forms by several scientists and
has recently been given attention by Armitage (6), Doll (42), and Peto
(165). In the multi-stage model, carcinogenesis is considered a disease
of interactions.

The transformation of a normal cell to a malignant one would
require two or more separate stages, each with a characteristic
probability of occurrence determined by one or more of the carcinogens
present. The initiation and development of cancer would thus be a
multi-stage, multi-causal process, in which both external and internal
factors act in a sequence of several steps before the cancer would
appear clinically. The multi-stage concept of carcinogenesis offers a
plausible explanation for some of the peculiarities of the induction of
lung cancer (such as the multiplicative effect of asbestos on cigarette
smokers and the changing risks of ex-smokers). It is likely that
development of cancer in each organ or tissue requires a different set
of factors to induce malignant changes. It should not be surprising that
cigarette smoking can induce malignant changes in as many organ
systems as it does. Evidently, among the 2,000 chemical compounds
found in cigarette smoke, there are sufficient carcinogens, tumor
initiators, co-carcinogens, and-tumor promoters to induce cancer in
" multiple-organ systems. Certainly, over the long time period in which
the smoker is exposed to the products of tobacco combustion, there is
sufficient time to satisfy the most complex multi-phased or multi-
causal process. Given this model, it is not surprising that tobacco
carcinogenesis is additionally influenced by a number of environmental
factors (76). This would explain the synergism for lung cancer observed
in cigarette smokers in various occupations, such as asbestos workers
and uranium miners.



Cancer: References

1
@

9

104]

(8}

(6)

”

8

®

(10)

(11

(11a)

(12)

(13)

(14)
(15)
(16)

(16a)

an

ABELIN, T., GSELL, O.R. Relative risk of pulmonary cancer in cigar and pipe
smokers. Cancer 20 (8): 1288-1296, August 1967.

ABRAMSON, RK. HUTTON, JJ. Effects of cigarette smoking on aryl
hydrocarbon hydroxylase activity in lungs and tissues of inbred mice. Cancer
Research 35: 23-29, January 1975.

ACKERMAN, L.V., REGATO, J.A. Cancer diagnosis, treatment and prognosis.
St. Louis, C.V. Mosby Company, 1970, p. 412.

AMERICAN CANCER SOCIETY. 1978 Cancer Facts and Figures. American
Cancer Society, Inc., New York, 1977, p. 12.

ANTHONY, H.M.,, THOMAS, G.M. Bladder tumours and smoking. International
Journal of Cancer 5 (2): 266-272, March 15, 1970.

ARMITAGE, P., DOLL, R. Stochastic models for carcinogenesis. In: Proceedings
of the Fourth Berkeley Symposium on Mathematical Statistics and Probabili-
ty. Biology and Problems of Health, Volume 4. Berkeley, University of
California Press, 1961.

ARCHER, V.E, WAGONER, J.K., LUNDIN, F.E, JR. Uranium mining and
cigarette smoking effects on man. Journal of Occupational Medicine 15(3): 204~
211, March 1973.

ARMSTRONG, B., GARROD, A., DOLL, R. A retrospective study of renal
cancer with special reference to coffee and animal protein consumption.
British Journal of Cancer 33: 127-136, 1976.

ASHLEY, D.J.B., DAVIES, H.D. Lung cancer in women. Thorax 24: 446450,
1969.

AUERBACH, 0., GARFINKEL, L., PARKS, V.R. Histologic type of lung
cancer in relation to smoking habits, year of diagnosis and sites of metastases.
Chest 67 (4): 382-387, April 1975.

AUERBACH, 0., HAMMOND, E.C, KIRMAN, D., GARFINKEL, L. Effects of
cigarette smoking on dogs. I1. Pulmonary neoplasms. Archives of Environmen-
tal Health 21 (6): 754-768, December 1970.

AUERBACH, 0., STOUT, A.P., HAMMOND, E.C., GARFINKEL, L. Histologic
changes in esophagus in relation to missing smoking habits. Archives of
Environmental Health 11(1): 4-15, July 1965.

BAIR, W.J. Inhalation of radionuclides and carcinogenesis. In: Hanna, M.G., Jr,
Nettesheim, P., Gilbert, J.R. (Editors). Inhalation Carcinogenesis. Proceedings
of a Biology Division, Oak Ridge National Laboratory Conference, Gatlinburg,
Tennessee, October 8-11, 1969. U.S. Atomic Energy Commission, Division of
Technical Information, AEC Symposium Series No. 18, April 1970, pp. 77-101.

BANOCZY, J., SUGAR, L. Progressive and regressive changes in Hungarian
oral leukoplakias in the course of longitudinal studies. Community Dentistry
and Oral Epidemiology 3: 194-197, August 1975.

BEAMIS, J.F., STEIN, A., ANDREWS, J.L., JR. Changing epidemiology of lung
cancer. Medical Clinics of North America 5%(2): 315-325, March 1975.

BELCHER, J.R. Adenocarcinoma and smoking. Communications to the Editor.
Chest 67(5): 622-623, May 1975.

BENARDE, M.A., WEISS, W. A cohort analysis of pancreatic cancer, 1939-1969.
Cancer 39(3): 1260-1263, March 1977.

BENNINGTON, J.L., FERGUSON, B.R, CAMPBELL, P.B. Epidemiologic
studies of carcinoma of the kidney. II. Association of renal adenoma with
smoking. Cancer 22(4): 821-823, October 1968.

BENNINGTON, J.L., LAUBSCHER, F.A. Epidemiologic studies on carcinoma
of the kidney. I. Association of renal adenocarcinoma with smoking. Cancer
21(6): 1069-1071, June 1968.

5—59



(18)

(19)

(20)

(21

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(81

(32)

(39

(84)

(85)

BERNFELD, P, HOMBURGER, F., RUSSFIELD, A B. Strain differences in
the response of inbred Syrian hamsters to cigarette smoke inhalation. Journal
of the National Cancer Institute 53(4): 1141-1157, October 1974.

BERRY, G., NEWHOUSE, M.L.,, TUROK, M. Combined effect of asbestos
exposure and smoking on mortality from lung cancer in factory workers.
Lancet 2(7775): 476-479, September 2, 1972,

BEST, E.W.R. A Canadian Study of Smoking and Health. Ottawa, Department
of National Health and Welfare, 1966, pp. 65-86.

BHARGAVA, K, SMITH, LW, MANI, NJ. SILVERMAN, S, JR., MA-
LAOWALLA, A M, BILIMORIA, K.F. A followup study of oral cancer and
precancerous lesions in 57,518 industrial workers of Gujarat, India. Indian
Journal of Cancer 12(2): 124-129, June 1975.

BLUEMLEIN, H., Zur kausalen pathogenese des larynxkarzinoms unter
beruecksichtigung des tabakrauchens (Causal pathogenesis of laryngeal
carcinoma with respect to tobacco smoking). Archiv fuer Hygiene und
Bakteriologie 139(5): 349-404, 1955.

BOCK, F.G. Tumor promoters in tobacco and cigarette-smoke condensate.
Journal of the National Cancer Institute 48(6): 1849-1853, June 1972,

BRADSHAW, E,, SCHONLAND, M. Oesophageal and lung cancers in Natal
African males in relation to certain socio-economic factors. An analysis of 484
interviews. British Journal of Cancer 23(2): 275-284, June 1969.

BRANDENBURG, J.H., KELLERMANN, G. Aryl hydrocarbon hydroxylase
inducibility in laryngeal carcinoma. Archives of Otolaryngology 104: 151-152,
March 1978.

BRODERS, A.C. Squamous—cell epithelioma of the lip. A study of five hundred
and thirty-seven cases. Journal of the American Medical Association 74(10):
656-664, March 6, 1920.

BROSS, 1.D.J., GIBSON, R. Risks of lung cancer in smokers who switch to filter
cigarettes. American Journal of Public Health 58(8): 1396-1403, August 1968,

BROWNE, RM., CAMSEY, M.C., WATERHOUSE, J.A.H., MANNING, G.L.
Etiological factors in oral squamous cell carcinoma. Community Dentistry and
Oral Epidemiology 5: 301-306, 1977.

CANTRELL, ET., WARR, G.A,, BUSBEE, D.L., MARTIN, R.R. Induction of
aryl hydrocarbon hydroxylases in human pulmonary alveolar macrophages by
cigarette smoking. Journal of Clinical Investigation 52(8): 1881-1884, August
1973.

CARNOW, B.W. The “urban factor” and lung cancer: Cigarette smoking or air
pollution? Environmental Health Perspectives 22: 17-21, February 1978.

CEDERLOF, R, DOLL, R, FOWLER, B,, FRIBERG, L., NELSON, N, VOUK,
V. (Editors). Air pollution and cancer: Risk assessment methodology and
epidemiological evidence. Report of a task group. Environmental Health
Perspectives 22: 1-12, February 1978.

CEDERLOF, R., FRIBERG, L., HRUBEC, Z., LORICH, U. The Relationship of
Smoking and Some Social Covariables to Mortality and Cancer Morbidity. A
Ten Year Follow-Up in a Probability Sample of 55,000 Swedish Subjects, Age
18-69, Part 1 and Part 2. Stockholm, The Karolinska Institute, 1975, pp. 1-91.

CEDERLOF, R, FRIBERG, L., LUNDMAN, T. The interactions of smoking,
environment and heredity and their implications for disease etiology. A Report
of Epidemiological Studies on the Swedish Twin Registries. Acta Medica
Scandinavica, Supplementum 612: 1-128, September 1977.

CLAPP, N.K,, CRAIG, A.W. Carcinogenic effects of diethylnitrosamine in RF
mice. Journal of the National Cancer Institute 3%(5): 903-912, November 1967.

CLAYSON, D.B. Occupational Bladder Cancer. Preventive Medicine 5(2): 228
244, June 1976. (Abstract)



(36)
(87

(28)

(39)
(40)

53]

(42)

43)
(44)
(45)
{46)
(47

(47a)

(48)

(49

(50)

(1)

(52)

COBB, B.G., ANSELL, J.S. Cigarette smoking and cancer of the bladder.
Journal of the American Medical Association 193(5): 329-332, August 2, 1965.

COLE, P. Cancer and occupation: Status and needs of epidemiologic research.
Cancer 3%(4): 1788-1791, April 1977.

COLE, P., MONSON, R.R., HANING, H. FRIEDELL, G.H. Smoking and
cancer of the lower urinary tract. New England Journal of Medicine 284(3):
129-134, January 21, 1971.

DAY, N.E. Some aspects of the epidemiology of esophageal cancer. Cancer
Research 35(2): 3304-3307, November 1975.

DEANER, RM,, TRUMMER, M.J. Carcinoma of the lung in women. Journal of
Thoracic and Cardiovascular Surgery 5%4): 551-554, April 1970.

DEELEY, T.J., COHEN, S.L. The relationship between cancer of the bladder
and smoking. In: Bladder Cancer. Proceedings of the 5th Inter-American
Conference on Toxicology and Occupational Medicine. Coral Gables, Florida,
University of Miami, School of Medicine, 1966, pp. 163-169.

DOLL, R. The age distribution of cancer: Implications for statistical models of
carcinogenesis. Journal of the Royal Statistical Society 134(Part 2): 133-166,
1971. .

DOLL, R. Atmospheric Pollution and Lung Cancer. Environmental Health
Perspectives 22: 23-31, February 1978.

DOLL, R. Cancer of the lung and nose in nickel workers. British Journal of
Industrial Medicine 15(4): 217-223, October 1958,

DOLL, R. Strategy for detection of cancer hazards to man. Nature 265(5595):
589-596, February 17, 1977.

DOLL, R., HILL, A.B. A study of the aetiology of carcinoma of the lung. British
Medical Journal 2: 1271-1286, December 12, 1952.

DOLL, R., HILL, A.B., KREYBERG, L. The significance of cell type in relation
to the aetiology of lung cancer. British Journal of Cancer 1I: 43-48, 1957.

DOLL, R., PETO, R. Mortality in relation to smoking: 20 years’ observations on
male British doctors. British Medical Journal 2(6051): 1525-1536, December 25,
1976.

DONALDSON, A.W. The epidemiology of lung cancer among uranium miners.
Health Physics 16: 563-569, 1969.

DONTENWILL, W., CHEVALIER, H.-J., HARKE, H-P, LAFRENZ, U,
RECKZEH, G., SCHNEIDER, B. Investigations on the effects of chronic
cigarette-smoke inhalation in Syrian golden hamsters. Journal of the National
Cancer Institute 51(6): 1781-1806, December 1973.

DONTENWILL, W., CHEVALIER, H.-J., HARKE, H.-P., KLIMISCH, HJ,,
KUHNIGK, C., RECKZEH, G., SCHNEIDER, B. Untersuchungen ueber den
effekt der chronischen zigare menrauchinhalation beim Syrischen goldhamster
und ueber die bedentung des Vitamin A auf die bei berauchung gefundenen
organveraenderungen (Studies on the effect of chronic cigarette smoke
inhalation in Syrian golden hamsters and the importance of Vitamin A on
morphological alterations after smoke exposure). Zeitschrift fuer Krebsfor-
schung und Klinische Onkologie 89(2): 153-180, 1977.

DRATH, D.B, HARPER, A, GHARIBIAN, J., KARNOVSKY, M.L., HUBER,
G.L. The effect of tobacco smoke on the metabolism and function of rat
alveolar macrophages. Journal of Cellular Physiology 95: 105-113, 1978.

DRUCKREY, H., LANDSCHUETZ, C., PREUSSMANN, R. Oesophagus-carci-
nome nach inhalation von methyl-butyl-nitrosamin (MBNA) an ratten
(Carcinomas of the oesophagus, induced by inhalation of methyl-butyl-
nitrosamine (MBNA) in rats). Zeitschrift fuer Krebsforschung 71(2): 135-139,
July 1968.

5—61



(53)

(54)

(55)

(56)

(57)
(58)
(59)

(60)

(61

(62)

(63)
(64)

(65)

(66)

67

5—62

DRUCKREY, H.,, PREUSSMANN, R., BLUM, G., IVANKOVIC, S., AFKHAM,
J. Erzeugung von karzinomen der spelseroehre durch unsymmetrische
nitrosamine (Esophageal carcinomas induced by asymmetric nitrosamines).
Naturwissenschaften 50(3): 100-101, 1963.

DRUCKREY, H., PREUSSMANN, R., IVANKOVIC, 8., SCHMAEHL, D.
Organotrope carcinogene wirkungen bei 65 verschiedenen N-nitroso-verbin-
dungen an BD-ratten (Organotropic carcinogenic effects of 65 different N-
nitroso- compounds on BD-rats). Zeitschrift fuer Krebsforschung 6%(2): 103-
201, March 22, 1967,

DUNHAM, L.J., RABSON, AS., STEWART, H.L, FRANK, A.S. YOUNG, J.L,,
JR. Rates, interview, and pathology study of cancer of the urinary bladder in
New Orleans, Louisiana. Journal of the National Cancer Institute 41(3): 683-
709, September 1968.

DUTTA-CHOUDHURI, R., ROY, H., SEN GUPTA B.K. Cancer of the larynx
and hypopharynx. A clinicopathological study with special reference to
aetiology. Journal of the Indian Medical Association 32 (9): 352-362, May 1,
1959.

EBENIUS, B. Cancer of the lip. A clinical study of 778 cases with particular
regard to predisposing factors and radium therapy. Acta Radiologica 24
(Supplement 48): 1-232, 1943.

FELDMAN, J.G,, HAZAN, M., NAGARAJAN, M, KISSIN, B. A case-contro!
investigation of alcohol, tobacco, and diet in head and neck cancer. Preventive
Medicine 4(4): 444-463, December 1975.

FIGUEROA, W.G., RASZKOWSKI, R., WEISS, W. Lung cancer in chlorome-
thyl methy! ether workers. New England Journal of Medicine 288(21): 1096-
1097, May 24, 1978.

GIELEN, J.E, GOUJON, F.M., NEBERT, D.W. Genetic regulation of aryl
hydrocarbon hydroxylase induction. II. Simple Mendelian expression in mouse
tissues in vivo. Journal of Biological Chemistry 247(4): 1125-1137, February 25,
1972.

GLOYNE, S.R. Two cases of squamous carcinoma of the lung occurring in
asbestosis. Tubercle 17: 5-10, October 1935.

GRAHAM, S., DAYAL, H, ROHRER, T., SWANSON, M., SULTZ, H., SHEDD,
D., FISCHMAN, S. Dentition, diet, tobacco, and alcohol in the epidemiology of
oral cancer. Journal of the National Cancer Institute 59(6): 1611-1618,
December 1977.

HAENSZEL, W., SHIMKIN, M.B.,, MANTEL, N. A retrospective study of lung
cancer in women. Journal of the National Cancer Institute 21(5): 825-842,
November 1958.

HAENSZEL, W. TAEUBER, K.E. Lung-cancer mortality as related to
residence and smoking histories. II. White females. Journal of the National
Cancer Institute 32(4): 803-838, April 1964.

HAMMOND, E.C. Smoking in relation to the death rates of one million men and
women. In: Haenszel, W. (Editor). Epidemiological Approaches to the Study of
Cancer and Other Chronic Diseases. National Cancer Institute Monograph No.
19. U.S. Department of Health, Education, and Welfare, Public Health
Service, National Cancer Institute, January 1966, pp. 127-204.

HAMMOND, E.C,, AUERBACH, O., KIRMAN, D., GARFINKEL, L. Effects of
cigarette smoking on dogs. I. Design of experiment, mortality, and findings in
lung parenchyma. Archives of Environmental Health 21(6): 740-753, December
1970. .

HAMMOND, E.C., GARFINKEL, L., SEIDMAN, H., LEW, E.A. Some recent
findings concerning cigarette smoking. In: Hiatt, H.H., Watson, J.D., Winsten,
J.A. (Editors). Origins of Human Cancer. Book A: Incidence of Cancer in
Humans. New York, Cold Spring Harbor Laboratory, 1977, pp. 101-112.



(68)

(69)

(69a)

(70)

(71)

(72)

(73)

(74)

(75)

{76)

™

(77a)

(78)

(79)

(80)

HAMMOND, E.C., HORN, D. Smoking and death rates—Report on forty-four
months of follow-up of 187,783 men. I1. Death rates by cause. Journal of the
American Medical Association 166(11): 1294-1308, March 15, 1958.

HAMMOND, E.C., SELIKOFF, LJ. Relation of cigarette smoking to risk of
death of asbestos-associated disease among insulation workers in the United
States. In: Bogovski, P., Davis, W., Gilson, J.C., Timbrell, V., Wagner, J.C.
(Editors). Biological Effects of Asbestos. Lyon, France, International Agency
for Research on Cancer, 1973, pp. 312-317.

HARRIS, C.C., HSU, 1C., STONER, G.D, TRUMP, BF., SELKIRK, JK.
Human pulmonary alveolar macrophages metabolise benzo(a)pyrene to
proximate and ultimate mutagens. Nature 272(5654): 633-634, April 13, 1978.

HECHT, 8.8, CHEN, C.B,, HIROTA, N., ORNAF, R.M,, TSO, T.C., HOFF-
MANN, D. Tobacco-specific nitrosamines: Formation from nicotine in vitro
and during tobacco curing and carcinogenicity in strain A mice. Journal of the
National Cancer Institute 60(4): 819-824, April 1978.

HENRY, M.C., KAUFMAN, D.G. Clearance of benzo(a)pyrene from hamster
lungs after administration on coated particles. Journal of the National Cancer
Institute 51(6): 1961-1964, December 1973.

HENRY, M.C., PORT, C.D., KAUFMAN, D.G. Importance of physical proper-
ties of benzo(a)pyrene-ferric oxide mixtures in lung tumor induction. Cancer
Research 35: 207-213, January 1975.

HIGGINSON, J. A hazardous society? Individual versus community responsibili-
ty in cancer prevention. American Journal of Public Health 66(4): 359-366,
April 1976.

HIGGINSON, J. Present trends in cancer epidemiology. Proceedings of the
Canada Cancer Congress 8: 40-75, 1969.

HIGGINSON, J., JENSEN, O.M. Epidemiological review of lung cancer in man.
In: Davis, W., Mohr, U., Schmaehl, D., Tomatis, L. (Editors). Air Pollution and
Cancer in Man. Lyon, France, International Agency for Research on Cancer,
1977, pp. 169-189.

HIGGINSON, J., MUIR, C.S. The role of epidemiology in elucidating the
importance of environmental factors in human cancer. Cancer Detection and
Prevention 1(1): 79-105, 1976.

HILFRICH, J., HECHT, S.S., HOFFMANN, D. A study of tobacco carcinogene-
sis. XV. Effects of N’-nitrosonornicotine and N'-nitrosoanabasine in Syrian
golden hamsters. Cancer Letters 2: 169-175, 1977.

HIRAYAMA, T. Changing patterns of cancer in Japan with special reference to
the decrease in stomach cancer mortality. In: Hiatt, H.H.,, Watson, J.D,,
Winsten, J.A. (Editors). Origins of Human Cancer. Book A: Incidence of
Cancer in Humans. New York, Cold Springs Harbor Laboratory, 1977, pp. 55-
5.

HIRAYAMA, T. Prospective studies on cancer epidemiology based on census
population in Japan. In: Bucalossi, P., Veronesi, U., Cascinelli, N. (Editors).
Cancer Epidemiology, Environmental Factors. Volume 3. Proceedings XI
International Cancer Congress, Florence, October 20-26, 1974. Amsterdam,
Excerpta Medica, 1975, pp. 26-35.

HIRAYAMA, T. Smoking in relation to the death rates of 265,118 men and
women in Japan. Tokyo, National Cancer Center, Research Institute,
Epidemiology Division. September 1967, 14 pp.

HIRAYAMA, T. Smoking in relation to the death rates of 265,118 men and
women in Japan. A report on five years of follow-up. American Cancer
Society’s Fourteenth Science Writers’ Seminar, Clearwater Beach, Florida,
March 24-29, 1972, pp. 14.

5—63



(80a)

31)

(82)

(83)

(89
(85)

(86)

(87)

(38)

(89)

(90)

(91

(92

(99

(34

(95)

HITOSUGI, M. Epidemiological study of lung cancer with special reference to
the effect of air pollution and smoking habit. Bulletin of the Institute of Public
Health 17(3): 237-256, September 1968.

HOFFMANN, D., RATHKAMP, G., LIU, Y.Y. Chemical studies on tobacco
smoke. XXVI. On the isolation and identification of volatile and non-volatile
N-nitrosamines and hydrazines in cigarette smoke. In: Bogarski P., Walker
E.A. (Editors). N-Nitroso Compounds in the Environment. World Health
Organization, International Agency for Research on Cancer, IARC Scientific
Publication No. 9, 1974, pp. 159-165.

HOFFMANN, D., WYNDER, E.L. A study of tobacco carcinogenesis. XI. Tumor
initiators, tumor accelerators, and tumor promoting activity of condensate
fractions. Cancer 27(4): 848-864, April 1971.

HOFFMANN, D, WYNDER, EL. Environmental respiratory carcinogenesis.
In: Searle, C.E. (Editor). Chemical Carcinogens. ACS Monograph No. 173
Washington, D.C., American Chemical Society, 1976, pp. 324-365.

HOFFMANN, D, WYNDER, E.L. Smoking and occupational cancers. Preven-
tive Medicine 5(2): 245-261, June 1976.

HOFFMANN, D., WYNDER, E.L. Studies on gasoline engine exhaust. Journal
of the Air Pollution Control Association 13(7): 322-327, July 1963.

HOMBURGER, F. “Smokers’ larynx” and carcinoma of the larynx in Syrian
hamsters exposed to cigarette smoke. Laryngoscope 85(11, Part 1): :1874-1881,
November 1975.

HOOVER, R., COLE, P. Population trends in cigarette smoking and bladder
cancer. American Journal of Epidemiology 94(5): 409-418, November 1971.

HORIE, A., KOHCHI, S., KURATSUNE, M. Carcinogenesis in the esophagus.
II. Experimental production of esophageal cancer by administration of
ethanolic solution of carcinogens. Gann 56(5): 429-440, October 1965.

HUEPER, W.C. Experimental studies in metal cancerigenesis. IX. Pulmonary
lesions in guinea pigs and rats exposed to prolonged inhalation of powdered
metallic nickel. American Medical Association Archives of Pathology 65:600-
607, June 1958.

KAHN, H.A. The Dorn study of smoking and mortality among U.S. Veterans:
Report on eight and one-half years of observation. In: Haenszel, W. (Editor).
Epidemiological Approaches to the Study of Cancer and Other Chronic
Diseases. National Cancer Institute Monograph No. 19. U.S. Department of
Health, Education, and Welfare, Public Health Service, National Cancer
Institute, January 1966, pp. 1-125.

KAPITULNIK, J., WISLOCKI, P.G. LEVIN, W., YAGI, H,, JERINA, DM,
CONNEY, A H. Tumorigenicity studies with diol-epoxides of benzo(a)pyrene
which indicate that (% )-trans-78,8a-dihydroxy-9a, 10a-epoxy-7, 8, 9, 10-
tetrahydrobenzo(a)pyrene is an ultimate carcinogen in newborn mice. Cancer
Research 38(2): 354-358, February 1978.

KAMIONKOWSKI, M.D., FLESHLER, B. The role of alcoholic intake in
esophageal carcinoma. American Journal of the Medical Sciences 249: 696-700,
June 1965.

KARBE, E., KOESTER, K. Carcinogenicity of inhaled cigarette smoke in the
NMU-pretreated hamster larynx. In: Karbe, E., Park, J.F. (Editors). Experi-
mental Lung Cancer. Carcinogenesis and Bioassays. New York, Springer-
Verlag. 1974, pp. 369-382.

KELLER, A.Z. Cellular types, survival, race, nativity, occupations, habits and
associated diseases in the pathogenesis of lip cancers. American Journal of
Epidemiology 91(5): 486-499, May 1970.

KELLER, A.Z. Cirrhosis of the liver, alcoholism and heavy smoking associated
with cancer of the mouth and pharynx. Cancer 20(6): 1015-1022, June 1967.



(96)

(o7

(98)

99)

(100

(z01)

(102)

(108)

(104)

(105)

(106)

(107)

(108)

(109)

(110)

(111)

(1110)

{119)

(113

KELLERMANN, G., SHAW, C.R., LUYTEN-KELLERMANN, M. Aryl hydro-
carbon hydroxylase inducibility and bronchogenic carcinoma. New England
Journal of Medicine 28%(18): 934-987, November 1, 1973.

KELLERMANN, G., LUYTEN-KELLERMANN, M., SHAW, C.R. Genetic
variation of aryl hydrocarbon hydroxylase in human lymphocytes. American
Journal of Human Genetics 25: 327-331, 1973.

KELLEY, T.F. Polonium-210 content of mainstream cigarette smoke. Science
149(3683): 537-538, July 30, 1965.

KENDRICK, J., NETTESHEIM, P., HAMMONS, A.S. Tumor induction in
tracheal grafts: A new experimental model for respiratory carcinogenesis
studies. Journal of the National Cancer Institute 52(4): 1317-1320, April 1974.

KENNEDY, A. Relationship between cigarette smoking and histological type of
lung cancer in women. Thorax 28(2): 204-208, March 1973.

KERR, W.K., BARKIN, M., LEVERS, P.E, W00, S.K.-C., MENCZYK, Z. The
effect of cigarette smoking on bladder carcinogens in man. Canadian Medical
Association Journal 93(1): 1-7, July 3, 1965.

KIDA, H., OMOTO, T., SAKAMOTO, K., MOMOSE, S. Fukuoka ken hokubu ni
okeru boko shuyo no ekigaku to tokei (Statistical and epidemiological studies
on tumor of the urinary bladder in the northern parts of Fukuoka Prefecture).
Hifu to Hinyo 30(5): 883-889, October 1968.

KILIBARDA, M., PETROVIC, D., PANOV, D., DJURIC, D. Contamination
with polonium-210, uranium and radium-226 due to smoking. Health Physics
12(11): 1808, November 1966. (Abstract)

KIRYU, S., KURATSUNE, M. Polycyclic aromatic hydrocarbons in the
cigarette tar produced by human smoking. Gann 57: 317-322, August 1966.

KISSIN, B, KALEY, M. M,, SU, W. H,, LERNER, R. Head and neck cancer in
alcoholics. The relationship to drinking, smoking, and dietary patterns. Journal
of the American Medical Association 224(8): 1174-1175, May 21, 1973.

KNUDTSON, K.P. The pathologic effects of smoking tobacco on the trachea
and bronchial mucosa. American Journal of Clinical Pathology 33(4): 310-317,
April 1960.

KOCHEN, W.,, HOCHBERG, K. Utersuchungen ueber den tryptophan-stoff-
wechsel beim blasen-carcinom (Studies about the tryptophan metabolism in
carcinoma of the bladder). Zeitschrift fuer Krebsforschung 72(3): 251-264,
January 29, 1970.

KONTUREK, SJ., DALE, J., JACOBSON, E.D., JOHNSON, L.R. Mechanisms
of nicotine-induced inhibition of pancreatic secretion of bicarbonate in the dog.
Gastroenterology 62(3): 425429, March 1972.

KOTIN, P., FALK, H.L. Polluted urban air and related enviromental factors in
the pathogenesis of pulmonary cancer. Diseases of the Chest 45(3): 236-246,
March 1964.

KRAIN, L.S. Crossing of the mortality curves for stomach and pancreatic
carcinoma. International Surgery 57(4): 307-310, April 1972.

KRAIN, L.S. The rising incidence of carcinoma of the pancreas. An epidemiolog-
ic appraisal. American Journal of Gastronenterology 54(5): 500-507, November
1970.

KREYBERG, L. Histological lung cancer types; A morphological and biological
correlation. Acta Pathologica et Microbiologica Scandinavica (Supplement)
152, 1962, 92 pp.

KRUEGER, F.W., POUR, P., ALTHOFF, J. Induction of pancreas tumours by
Di-Isopropanoclnitrosamine. Naturwissenschaften 61(7): 328, July 1974. (Ab-
stract)

KURATSUNE, M., KOHCHI, S., HORIE, A. Carcinogenesis in the esophagus. I.
Penetration of benzo(a)pyrene and other hydrocarhons into the esophageal
mucosa. Gann 56(2): 177-187, April 1965.

5—65



(11%)

(115)

(116)

(3]

(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)

(126)

(127)

(128)

(129)

LASKIN, S., KUSCHER, M., DREW, R.T., CAPPIELLO, V.P., NELSON, N.
Tumors of the respiratory tract induced by inhalation of
bis(chloromethyl)ether. Archives of Enviromental Health 23(2); 135-136,
August 1971

LASKIN, S., KUSCHNER, M., DREW, R.T. Studies in pulmonary carcinogene-
sis. In: Hanna, M.G., Jr., Nettesheim, P., Gilbert, J.R. (Editors). Inhalation
Carcinogenesis. Proceedings of a Biology Division, Oak Ridge National
Laboratory Conference, Gatlinburg, Tennessee. October 8-11, 1968. 1.8,
Atomic Energy Commission, Division of Technical Information, AEC Sympo-
sium Series No. 18, April 1970, pp. 321-351.

LEDERMANN, S. Cancers, tabac, vin, et alcohol. Conjuguarte leurs influences,
li cas echeant.. (Cancers, tobacco, wine, and alcohol. Combining their
influences, should the case arise...). Le Concours Medical 77(10): 1218-1225,
March 5, 1955.

LEE, W.Y., TERRIS, M., KELLER, A.Z. Relation of alcohol and tobacco to
cancer of the mouth and pharynx. Paper presented to the Epidemiology
Section at the Annual Meeting of the American Public Health Association,
Atlantic City, New Jersey, November 14, 1972, 10 pp.

LINDEN, G. The increasing rate of lung cancer mortality in California women.
California Schoo! Health: 12-16, January 1966.

LEVIN, M.L., GOLDSTEIN, H, GERHARDT, P.R. Cancer and tobacco
smoking. A preliminary report. Journal of the American Medical Association
143(4): 336-338, May 27, 1950.

LI, F.P., FRAUMEN], J.F, JR., MANTEL, N., MILLER, R.W. Cancer mortality
among chemists. Journal of the National Cancer Institute 43(5): 1159-1164,
November 1969.

LIBSHITZ, H.l, WERSHBA, M.S, ATKINSON, G.W., SOUTHARD, ME.
Asbestosis and carcinoma of the larynx. A possible association. Journal of the
American Medical Association 228(12): 1571-1572, June 17, 1974.

LICKINT, F. Der tabakrauch als ursache des lungenkrebses (Tobacco smoke as
causes of lung cancer). In: Atiologie und Prophylaxe des Lungenkrebses. 2.
Statistische Voraussetzungen zur Klaerung der Tabakrauchaetiologie des
Lungenkrebses. Dresden, Theodor Steinkopff, 1953, pp. 76-102.

LIEBERMAN, J. Aryl hydrocarbon hydroxylase in bronchogenic carcinoma.
New England Journal of Medicine 298(12): 686-687, March 23, 1978,

LILIENFELD, AM., LEVIN, M.L.,, MOORE, G.E. The association of smoking
with cancer of the urinary bladder in humans. American Medical Association
Archives of Internal Medicine 98: 129-135, 1956.

LOCKWOOD, K. On the etiology of bladder tumors in Kobenhavn-Frederiks-
berg. An inquiry of 369 patients and 369 controls. Acta Pathologica et
Microbiologica Scandinavica 51 (Supplementum 145): 1-161, 1961.

LUNDIN, F.E,, JR, LLOYD, J.W, SMITH, E.M,, ARCHER, V.E., HOLADAY,
D.A. Mortality of uranium miners in relation to radiation exposure, hard-rock
mining and cigarette smoking—1950 through September 1967. Health Physics
16(5): 571-578, 1969.

LYNCH, K.M., SMITH, W.A. Pulmonary asbestosis III: Carcinoma of the lung
in asbesto-silicosis. American Journal of Cancer 24(1): 56-64, May 1935.

MCCONNELL, R.B., GORDON, K.C.T., JONES, T. Occupational and persona
factors in the aetiology of carcinoma of the lung. Lancet 2(6736): 651-656,
October 4, 1952.

MCLEMORE, T.L., WARR, G.A., MARTIN, R.R. Induction of ary! hydracarbon
hydroxylase in human pulmonary alveolar macrophages and peripheral
lymphocytes by cigarette tars. Cancer Letters 2: 161-167, 1977.



(130)

(181)

(132)

(139)

(135

(185)

(136)

(137

(138)

(189)

(140)

141)

(142)

(143)

(144)

(245)

(146)

MALAOWALLA, A M., SILVERMAN, S, JR., MANI, N.J,, BILIMORIA, K.F,,
SMITH, L.W. Oral cancer in 57,518 industrial workers of Gujarat, India. A
prevalence and followup study. Cancer 37(4): 1882-1886, April 1976.

MANCUSO, T.F., EL-ATTAR, A.A. Cohort study of workers exposed to
betanaphthylamine and benzidene. Journal of Occupational Medicine 9: 277-
285, June 1967.

MARKS, R.D., JR., PUTNEY, F.J., SCRUGGS, H.J., ADKINS, W.Y,, WAL-
LACE, K.M. Management of cancer of the larynx. Journal of the South
Carolina Medical Association 71(11): 333-336, November 1975.

MARTINEZ, 1. Factors associated with cancer of the esophagus, mouth, and
pharynx in Puerto Rico. Journal of the National Cancer Institute 42(6): 1069-
1094, June 1969.

MARTINEZ, 1. Retrospective and prospective study of carcinoma of the
esophagus, mouth, and pharynx in Puerto Rico. Boletin de la Asociacion
Medica de Puerto Rico 62(6): 170-178, June 1970.

MARTISCHNIG, K.M.,, NEWELL, D.J.,, BARNSLEY, W.C.,, COWAN, WK,
FEINMANN, EL. OLIVER, E. Unsuspected exposure to asbestos and
bronchogenic carcinoma. British Medical Journal 1(6063): 746-749, March 19,
1977.

MAXWELL, J.C., JR. The 1976 Maxwell report on cigarettes. Tobacco Reporter
16: 16-17, 53-55, November 17, 1976.

MEHTA, F.S., PINDBORG, J.J.,, BHONSLE, R.B., SINOR, P.N. Incidence of
oral leucoplakias among 20,358 Indian villagers in a 7T-year period. British
Journal of Cancer 33(5): 549-554, May 1976.

MILLS, C.A., PORTER, M.M. Tobaecco smoking habits and cancer of the mouth
and respiratory system. Cancer Research 10(9): 539-542, September 1950.

MILLS, C.A., PORTER, M.M. Tobacco smoking, motor exhaust fumes, and
general air pollution in relation to lung cancer incidence. Cancer Research
17(10): 981-990, November 1957.

MIRVISH, S.S. N-nitroso compounds: Their chemical and in vivo formation and
possible importance as environmental carcinogens. Journal of Toxicology and
Environmental Health 2(6): 1267-1277, 1977.

MONTESANGO, R., SAFFIOTTI, U. Carcinogenic response of the respiratory
tract of Syrian golden hamsters to different doses of diethylnitrosamine.
Cancer Research 28: 2197-2205, November 1968.

MONTESANO, R., SAFFIOTTI, U., FERRERO, A., KAUFMAN, D.G. Brief
communication: Synergistic effects of benzo(a)pyrene and diethylnitrosamine
on respiratory carcinogenesis in hamsters. Journal of the National Cancer
Institute 53(5): 1395-1397, November 1974.

MONTESANO, R., SAFFIOTTI, U., SHUBIK, P. The role of topical and
systemic factors in experimental respiratory carcinogenesis. In: Hanna, M.G.,
Jr., Nettesheim, P., Gilbert, J.R. (Editors). Inhalation Carcinogenesis. Proceed-
ings of a Biology Division, Oak Ridge National Laboratory Conference,
Gatlinburg, Tennessee, October 8-11, 1969. Atomic Energy Commission,
Division of Technical Information, AEC Symposium Series No. 18, April 1970,
pp- 353-371.

MOORE, C. Cigarette smoking and cancer of the mouth, pharynx, and larynx. A
continuing study. Journal of the American Medical Association 218(4): 553-558,
October 25, 1971.

MOORE, G.E., BISSINGER, L.L., PROEHL, E.C. Intraoral cancer and the use
of chewing tobacco. Journal of the American Geriatrics Society 1: 497-506,
1953

MORGAN, J.G. Some observations on the incidence of respiratory cancer in
nickel workers. British Journal of Industrial Medicine 15: 224-234, 1958.

5—67



(247

(148)

(149)

(151)

(152)

(15%)

(154)

(154a)

(154b)

(154c)

(155)

(155a)

(156)

(157)

MORGAN, R.W,, JAIN, M.G. Bladder cancer: Smoking, beverages and artificial
sweeteners. Canadian Medical Association Journal III: 1067-1070, November
16, 1974,

MORGAN, R.W,, SHETTIGARA, P.T. Occupational asbestos exposure, smok-
ing, and laryngeal carcinoma. Annals of the New York Academy of Sciences
271: 308-310, 1976.

MORGAN, R.G.H., WORMSLEY, K.G. Progress report. Cancer of the pancreas.
GUT 18: 580-5983, 1977.

NATIONAL CANCER INSTITUTE. Cancer patient survival. Report No. 5. U.S.
Department of Health, Education, and Welfare, Public Health Service,
National Institutes of Health, National Cancer Institute, DHEW Publication
No. (NIH) 77-922, 1976, pp. 11-55.

NATIONAL CANCER INSTITUTE. End results in cancer. Report No. 4. U. 8.
Department of Health Education, and Welfare, Public Health Service,
National Institutes of Health, National Cancer Institute. DHEW Publication
No. (NIH) 73-272, 1972, pp. 43-46, 81-84.

NATIONAL CANCER INSTITUTE. NATIONAL INSTITUTE OF ENVIRON-
MENTAL HEALTH SCIENCES. NATIONAL INSTITUTE FOR OCCUPA-
TIONAL SAFETY AND HEALTH. Estimates of the fraction of cancer in the
United States related to occupational factors. U.S. Department of Health,
Education, and Welfare, Public Health Service, National Institutes of Health,
National Cancer Institute, September 15, 1978, pp. 1-50.

NATIONAL CANCER INSTITUTE. SEER Program: Cancer incidence and
mortality in the United States 1973-1976. U.S. Department of Health,
Education, and Welfare, Public Health Service, National Institutes of Health,
National Cancer Institute. DHEW Publication No. (NIH) 78-1837, 1978, 67 pp.

NATIONAL CENTER FOR HEALTH STATISTICS. Vital Rates of the United
States, 1940-1960. U.S. Department of Health, Education, and Welfare, Public
Health Service, Office of Health Policy, Research, and Statistics, National
Center for Health Statistics.

NATIONAL CENTER FOR HEALTH STATISTICS. Vital Statistics of the
United States, Volume II, Mortality, Part A, 1970. U. S. Department of
Health, Education, and Welfare, Public Health Service, Office of Healith
Policy, Research, and Statistics, National Center for Health Statistics.

NATIONAL CENTER FOR HEALTH STATISTICS. Vital Statistics of the
United States, Volume II, Mortality, Part A. U.S. Department of Health,
Education, and Welfare, Public Health Service, Office of Health Policy,
Research, and Statistics, National Center for Heaith Statistics. (To be
published)

NATIONAL CLEARINGHOUSE FOR SMOKING AND HEALTH. Adult Use
of Tobacco, 1975. U. S. Department of Health, Education, and Welfare, Public
Health Service, June 1976. 23 pp.

NATIONAL CLEARINGHOUSE FOR SMOKING AND HEALTH. Patterns
and Prevalence of Teen-age Cigarette Smoking: 1968, 1970, 1972, and 1974.
U.S. Department of Health, Education, and Welfare, Public Health Service,
Center for Disease Control, National Clearinghouse for Smoking and Health,
DHEW Publication No. (HSM) 74-8701, July 1974. 4 pp.

NEBERT, D.W,, GOUJON, F.M,, GIELEN, J.E. Ary! hydrocarbon hydroxylase
induction by polyeyclic hydrocarbons: Simple autosomal dominant trait in the
mouse. Nature New Biology 236(65): 107-109, March 29, 1972.

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH.
Re-Examination and Update of Information on the Health Effects of
Occupational Exposure to Asbestos. U.S. Department of Health, Education,
and Welfare, 1977. (In press)



(158)

(159)

(260)

(261)

(162)

(163)

(164)

(165)

(166)

(167)

(168)

(169)

(170)

(171)

(172)

{173)

(1m)

NETTESHEIM, P., CREASIA, D.A,, MITCHELL, TJ. Carcinogenic and co-
carcinogenic effects of inhaled synthetic smog and ferric oxide particles.
Journal of the National Cancer Institute 55(1): 159-166, July 1975.

OCHSNER, A. DEBAKEY, M. Primary pulmonary malignancy. Treatment by
total pneumonectomy. Analysis of 79 collected cases and presentation of 7
personal cases. Surgery, Gynecology and Obstetrics 68: 435-451, 1939.

ORMOS, J., KARACSONY], G., BILICZKI, F., SZONY]I, F. Lung cancer in the
Hungarian plain. Neoplasma 16(6): 667-675, 1969.

ORRIS, L., VAN DUUREN, B.L, KOSAK, A.l, NELSON, N., SCHMITT, F.L.
The carcinogenicity for mouse skin and the aromatic hydrocarbon content of
cigarette-smoke condensates. Journal of the National Cancer Institute 21(3):
557-561, September 1958.

PALMER, W.G., ALLEN, TJ.,, TOMASZEWK], J.E. Metabolism of 7, 12-
dimethylbenz(a)anthracene by macrophages and uptake of macrophage-de-
rived metabolites by respiratory tissues in witro. Cancer Research 38: 1079-
1084, April 1978.

PEACOCK, E.E.,, JR., GREENBERG, B.G.,, BRAWLEY, BW. The effect of
snuff and tobacco on the production of oral carcinoma: An experimental and
epidemiological study. Annals of Surgery 151(4): 542-550, April 1960.

PERNU, J. An epidemiological study on cancer of the digestive organs and
respiratory system. A study based on 7,078 cases. Annales Medicinae Internae
Fenniae 49 (Supplementum 33): 1-117, 1960.

PETO, R. Epidemiology, multistage models, and short-term mutagenicity tests.
In: Hiatt, H.H., Watson, J.D., Winsten, J.A. (Editors). Origins of Human
Cancer. Book C: Human Risk Assessment. New York, Cold Spring Harbor
Laboratory, 1977, pp. 1403-1428.

POUR, P, KRUEGER, F.W., ALTHOFF, J., CARDESA, A, MOHR, U. Cancer
of the pancreas induced in the Syrian golden hamster. American Journal of
Pathology 76(2): 349-354, August 1974

RANDIG, K. Untersuchungen zur atiologie des bronchialkarzinoms (Investiga-
tions on the etiology of bronchialearcinoma). Oeffentliche Gesundheitsdienst
16(9): 305-313, December 1954.

ROED-PETERSEN, B., BANOCZY, J., PINDBORG, J.J. Smoking habits and
histological characteristics of oral leukoplakias in Denmark and Hungary.
British Journal of Cancer 28(6): 575-579, December 1973.

ROCKEY, E.E, SPEER, F.D. The ill effects of cigarette smoking in dogs.
International Surgery 46(6): 520-530, December 1966.

ROTHMAN, K., KELLER, A. The effect of joint exposure to alcohol and
tobacco on risk of cancer of the mouth and pharynx. Journal of Chronic
Disease 25: 711-716, 1972.

ROYAL COLLEGE OF PHYSICIANS. Smoking and Health. Summary and
Report of The Royal College of Physicians of London on Smoking in Relation
to Cancer of the Lung and Other Diseases. New York, Pitman Publishing
Corporation, 1962, 70 pp.

ROZENBILDS, J.G. Carcinoma of the larynx and hypopharynx in South
Australia, 1952-1966. Medical Journal of Australia 2(6): 244-249, August 5,
1967.

SACCOMANNO, G. U.S. Congress hearings before the Subcommittee on
Research, Development and Radiation of the Joint Committee on Atomic
Energy. 91st Congress, First Session on Radiation Standards for Uranium
Mining, March 17-18, 1969.

SADOWSKY, D.A., GILLIAM, A.G., CORNFIELD, J. The statistical association
between smoking and carcinoma of the lung. Journal of the National Cancer
Institute 13(5): 1237-1258, April 1953.

5—69



